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Recent ISS Accomplishments and Look-Ahead

• International Accomplishments
– Docked Expedition 17 Soyuz Crew

– Node 2 – Harmony (ASI - Italian) Dec 07

– ESA’s Columbus Laboratory (Feb) 

– Flight 1J/A Delivering first element of Kibo
• ELM-PS

– First Flight of New European Resupply 
Vehicle (ATV) – Jules Verne

• Look-Ahead
– Kibo – Pressurized Module (PM) - April

– Increase Crew Size from 3 to 6



16 Soyuz – 16S
- April 8th, 2008



Increment 16



Sergei Volkov and Oleg Konenenko
Docked April 10th, 2008 joined

With Special Guest . . . 

So-yeon Yi – South Korea’s First Astronaut 

Increment 17

Garrett Reisman
already Onboard 
since mid-March

Sandra Magnus

arriving on ULF-2 
~ September

Launched April 8th, 2008

Greg Chamitoff
Arriving on 1J with 
the JEM PM 
~ May/June

- Sergei Volkov, Commander
and Oleg Kononenko, FE-1



South Korean Yi So-yeon
- First South Korean in space
- Second Asian woman to fly in space
- Ph. D student at Korea Advanced Institute of 

Science and Technology in Mechanics
- 29 years old



The Jules Verne launched 
from Kourou, French Guiana, 
on an Ariane 5 rocket on 
March 9 



Jules Verne – ATV1
- April 3rd, 2008
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What’s Ahead US Segment 
(Baseline)

What’s Ahead US Segment 
(Baseline)



ISS Launch VehiclesISS Launch Vehicles

ProtonProton SoyuzSoyuzShuttleShuttle
Ariane
& ATV

Ariane
& ATV

HIIA & 
HTV

HIIA & 
HTV



Elon Mush – PayPal Founder
36 years old - $328 MM













THE VIRGIN SPACESHIP 

•The vehicle will have room for five passengers 
•A week's pre-flight training will be required 
•Three-hour trip; three minutes of weightlessness 
•Flights to leave from Mojave Desert, initially 
•Tickets to cost about £100,000, perhaps less 





Qualitative –
Continuous Risk Management







Imbedded into ISS Board Structure
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Quantitative / Probabilistic Risk 
Assessment

Phase I Results

FMEAs/CILs

Hazard Reports

Functional Analyses

Previous Risk

Assessments

Master Logic

Diagram

List of

Initiating Events

SAPHIRE

Flight Rules

Training Manuals

System Architecture

Engineering Expertise

MADS

PRACA

Industry databases

Other assessments

Relative risk drivers

Results

Event Trees

Fault Trees

Data Analyses

Reviewed by

ISS Program Organizations

Risk Levels for

selected end states

End States

List of consequence

of interest



LOC

Relationship of Top ISS PRA End 

States

LOC – Loss of one or more 

crewmembers

LOCV – Loss of Crew & Vehicle 

(sudden event with no time for 
evacuation or corrective action)

EVAC – Crew Evacuation

LOCV

EVAC



ISS PRA Ver 1.2 LOC, EVAC and LOCV
(6 months)
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ISS PRA Trade Studies 

• 2 Crew EVA Without IVA Crewmember

• No Advanced Life Support (ALS)

• CMG RPCM Repair

• Probabilistic Risk Assessment (PRA) for “Zero 
vs. Two vs. Three Crewmembers”, “Two Crew 
EVA with no IVA Crewmember” used by ISS 
Program Manager to make a risk informed 
decision   

• “Single Seal Quick Disconnect Study” PRA 
trade study that is now referenced Agency 
Wide by the payload community as an 
alternative to implementing failure tolerance  

• Hatches Closed vs. Open During Soyuz 
Relocation

• Soyuz Seat Liners in Shuttle Middeck vs. the 
MPLM



ISS PRA Trade Studies
(continued)

• New Design Interface Heat Exchanger

• Effects of Additional EATCS Pump on ISS End-
states

• Loose HTV FRGF With Hot Redundant SSRMS

• FGB Loss of Power

• Potential ISS Failures with Immediate 
Catastrophic Consequences Comparison With 
Orbiter RJD Failure

• Assessment of Progress & Soyuz Collision 
Scenarios

• ISS Contingency Shuttle Crew Support (CSCS) 
O2/CO2/H2O Risks for LF-1 Launch – 6, 3 and 1
month(s)

• Orbiter Docking Risk Drivers

• MT MMOD risk trade
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S0

BAY 1

S0

BAY 2

MBS

MT

SECONDARY

TUS
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ISS PRA Trade Studies
(continued)

• Six crew scenarios with limited EVA capability

• HTV Bump collision evaluation

• EVA with SAFER and without SAFER trade

• Six crew and one Soyuz

• S-Band risk and sparing study



Loose HTV FRGF With 
Hot Redundant SSRMS

• HTV must be grappled by 
SSRMS for CBM berthing of 
the vehicle to ISS

• If snaring is stopped before 
complete capture of the 
FRGF, HTV could collide 
with SSRMS and/or ISS

• If FRGF is separated to 
prevent collision hazard, an 
unsnared FRGF could float 
out of LEE and contact ISS

• Proposed SSRMS “hot 
redundant” configuration 
would permit quickly 
switching to a redundant 
power/control to permit 
completion of snaring/ 
grappling should the 
primary fail

Question:
• What is the risk of loose 

FRGF contact with ISS?

Answer:

• The option considered significantly improves 
the overall risk of recontact

(September 2004)
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Loss of the S-Band System

• Recently, string 1 forward 
link of the S-Band 
communication system has 
been operating 
intermittently and showing 
signs of failure

• The exact cause of this 
behavior is not completely 
known as of the time of this 
study, but is assumed to be 
within the Radio Frequency 
Group (RFG)

• The remaining S-Band 
string is approaching the 
end of its design life   

• There are no existing 
spares on the ground or on 
orbit

Question:
• What is the probability of 

losing the remaining fully 
functional string of S-Band?

Answer:

• The effects of losing the entire S-Band 
system are over 4 times more likely if 
another string is lost

(January 2007)



Scope – IP Elements
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Failure Rates from 
Modeling Analysis Data Set (MADS)

and Bayesian Updating
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